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Abstract: Water is an important factor that affects the plant diversity of wetland ecosystems. It is also the main driving
factor for wetland plant diversity and plant growth. The study of species diversity along the water environmental gradient in
the context of global change is very important. The Sanjiang Plain is China’s largest concentrated freshwater wetland

distribution area and one of the key areas of China’s five major freshwaters and wetlands. It is an important habitat for many
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rare and endangered animals, a breeding ground, and a migration route to many species. However, natural wetland areas
are one of the fastest changing environments due to human activities worldwide. The area of Sanjiang Plain wetland has
decreased, the groundwater level reduced, and the composition of plants significantly changed due to agricultural
development-oriented human activities. We studied the species composition and diversity of three typical habitats, defined
as typical meadow, wet meadow, and marsh, dominated by Calamagrostis angustifolia along the soil moisture gradient in
Sanjiang Plain Wetlands. The results indicated that C. angustifolia was the dominant species in the three habitats, whereas
the composition of associated species was significantly differentiated between the habitats. The typical indicator species of
the meadow were Lathyrus quinquenervius and Carex orthostachys. The indicator species of the wet meadow were Carex
pseudoconica and C. miyabei var. maopengensis. Non-metric multidimensional scaling analysis showed that the species
composition was greater in meadow, and species composition was smaller in swamps and marsh meadow compared to other
types of examined habitats. With soil moisture content increasing, the advantages of Calamagrostis angustifolia decreased
and species richness and Simpson dominance showed a decreasing trend, while the Shannon-Wiener diversity and Pielou’s
evenness showed a gradual upward trend. The community similarity coefficient (C,, Cy) showed a gradual increasing trend,
with the maximum values in marsh meadows and marshes, and the minimum values in typical meadow and marsh meadow.
The change in Cody index pattern showed a gradual trend—the total number of species in communities was gradually
reduced and the species turnover rate decreased. Studies suggest that plant species composition, Pielou’s evenness index,
Simpson’s dominance index, and Shannon-Wiener diversity index of Calamagrostis angustifolia wetlands in Sanjiang Plain
are closely related to changes in water dynamics. B8 diversity is closely related to the pattern of water gradient, whereas the
change in species richness is not correlated with water gradient. This may be associated with the biological characteristics of

species and other environmental factors, and warrants further studies.

Key Words; Community composition; « diversity; B diversity; indicator species analysis; non-metric multidimensional

scaling analysis (NMDS) ; marsh
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Table 1 The importance values for the dominant plant species and indicator species analysis of Calamagrostis angustifolia community along a

soil water—level gradient in the Sanjing plain. Indicator values are presented in brackets

YrFh = MR A SRR AL R | TR

Species 45 Abbrev. Typical meadow Wet meadow Swamp
/N Calamagrostis angustifolia Caan 58.43+8.52 64.46+7.85(0.41 ") 33.26+3.65
RWKEH Carex appendiculata Caap 3.24+0.24 10.21£1.97(0.74 %) 1.34+0.20
HWKIWE G Lathyrus quinquenervius Laqu 2.57+0.32 5.77+0.58(0.47 **) 2.02+0.22
BREAE Lysimachia thyrsiflora Lyth 0.18+0.03 3.23+0.38(0.43 ") 2.26+0.20
EIEE R Carex pseudo—conica Caps 2.26+0.10 1.83+0.26 38.65+4.01(0.91"")
ERE L Carex miyabei var. maopengensis Cami 1.78+0.09 5.93+1.12 11.34£1.58(0.58** )
BRMEHZE Glyceria spiculosa Glsp 5.02+0.87 1.96+0.13 6.18+2.03(0.39**)
METAE Iris laevigata Irla 1.55+0.25(0.30% )
RALTBZEBR Comarum palustre Copa 0.09+0.01 0.96+0.17(0.23*)
HWHEL Hypericum japonicum Hyja 0.1420.02 0.59+0.15(0.21* )
T UFAREAE Anemone dichotoma Andi 7.05+0.99(0.83 %)

TR ELE Stellaria radians Stra 3.62+0.32(0.61**)

HEIE B Carex orthostachys Caor 3.17+0.45(0.39** )

LIS E Mulgedium sibiricum Musi 2.65£0.27(0.35%%)

MBI Galium paradoxum Gapa 1.21£0.78(0.30 ")

BT Moehringia lateriflora Mola 0.98+0.21(0.17 * )

GHL 3y Spiraea salicifolia Spsa 0.98+0.22(0.13 ")

ik BN RE Thalictrum simplex Thsi 0.68+0.14(0.13 ")
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I H B Vicia cracca Vier 0.77+0.15(0.13")

P52 Phragmites communis Phco 0.39+0.04(0.09™) 0.30+0.05

HURE Lycopus lucidus var. hirtus Lylu 0.16+0.02 0.45+0.09(0.09™)

IR Equisetum fluviatile Eqfl 1.25+0.13(0.13)

BIASCTF 5 Filipendula intermedia Fiin 0.34+0.03 0.40+0.05(0.04™)

JBEBEE B Carex physodes Caph 0.32+0.02 0.35+0.03(0.03%%)
ZWEETH S Calamagrostis neglecta Cane 0.50+0.06 0.96+0.18(0.10™)

# % p<0.01, * p<0.05, -p<0.1, NS, no significance.
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Fig.1 Non-metric multidimensional scaling (NMDS) analysis of Calamagrostis angustifolia community along a soil water-level gradient in
the Sanjing plain
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Fig.2 Changes of a diversity of Calamagrostis angustifolia community along a soil water-level gradient in the Sanjing plain
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Table 2 Partial correlation test between « diversity indexes and soil water levels of Calamagrostis angustifolia community in the Sanjiang plain.

(N=45)

R D H' E

SW -0.325 -0.557" 0.861 " 0.805 "
R, WF-E&EE; D, Simpson EHEFEE; H', Shannon-Wienner 8%(; E, Pielou Y5 ; SW, & /KE. = p<0.05

®3 ZIITEFRNMEREDLEKSHE B SHMEMMHMBARNTN

Table 3 Changes and species turnover of B diversity of Calamagrostis angustifolia community along a water—level gradient in the Sanjing plain

FF7£ 257 Community types

B ZFEM: B diversity M W S
Jndk B ZAEYE Additive B diversity (8,) 30.3 20.1 10.4
11k B 24k Multiplicative B diversity (8,,) 4.48 4.26 2.50
YR % Species turnover M-W M-S W-S
Jaccard 6% Jaccard index (C)) 0.20 0.35 0.24
Bray-Curtis 54X Bray—Curtis similarity (Cy) 0.33 0.52 0.39
HAFEL No. of shared species (Ry) 4 5 7
NP FEL No. of increasing species (R,) 5 10 7
WD HIFIEL No. of decreasing species (R))) 6 12 6
Cody 7848 Cody index (B,) 5.5 11 6.5
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